Abstract. The expression of macrophage inhibitory cytokine-1 (MIC-1) of early gastric cancer treated using endoscopic mucosal resection (EMR) and its correlation with prognosis were investigated. One hundred and forty-seven patients with early gastric cancer (less than 20 mm in diameter) were recruited and assigned into an observation group (75 cases) or a control group (72 cases), according to treatment. The control group was treated with a radical resection by the conventional laparotomy approach and the observation group was treated by EMR. Differences in operative outcomes and prognosis were compared between the two groups. Complete lesion resection rates of the two groups were 100%. The amount of bleeding, operation time and postoperative complication rates in the observation group were each significantly lower than those in the control group (P<0.05). The serum MIC-1 levels in the two groups were reduced, with the observation group being significantly lower than that of the control group (P<0.05). The progression-free survival was significantly prolonged and the recurrence rate was significantly lower in the observation group compared to the control group, with the difference being statistically significant (P<0.05). In conclusion, EMR treatment of early gastric cancer was observed to be safe and effective in this study and can reduce the expression level of serum MIC-1 after the operation. EMR can also increase the survival period and reduce the recurrence rate, and MIC-1 can be used as an important index to predict the prognosis of the disease.
Introduction
Early gastric cancer refers to gastric cancer confined to the mucosa or submucosa, regardless of local lymph node metastasis. The postoperative survival rate after 5 years of early gastric cancer is >90% (1) . With the use of confocal endoscopy, narrow band imaging, and magnification chromoendoscopy, an increasing number of gastric cancers are found in the early stage (2) .
The preferred treatment for early gastric cancer is traditional radical surgery with lymph node dissection, but the rate of postoperative complications is up to 43%. Radical resection alters the normal anatomical structure and can cause postoperative dysphagia, regurgitation, loss of appetite, weight loss and other symptoms, severely reducing the quality of life of the patient (3) . Endoscopic mucosal resection (EMR) can simultaneously complete the diagnosis and treatment of gastric cancer in one operation. With its resultant reduced risk of trauma, rapid recovery and high complete resection rate, its application gradually increases in the clinical setting (4) . Macrophage inhibitory cytokine (MIC)-1 was recently found to have a close relationship with the occurrence of gastric cancer, and its high expression often indicates a poor longterm prognosis (5) .
The findings from research on EMR treatment of early gastric cancer at our center is summarized as follows.
Patients and methods
Patient data. One hundred forty-seven cases of gastric cancer were diagnosed via biopsy with pathological confirmation at the Xuzhou Hospital Affiliated to Medical College of Southeast University (Jiangsu, China), from January 2010 to January 2013, and were selected continuously for participation in the study. Inclusion criteria were: i) Age ≥18 years; ii) the tumor diameter was <20 mm and not associated with erosion or ulcer; and iii) infiltration depth and scope of the mucosa had enough safety margins for resection. Exclusion criteria were: i) Patients with coagulopathy; ii) patients with other malignant tumors; iii) patients with comorbidities of the heart, liver and/or kidney; and iv) patients not willing to participate in the study.
This study was approved by the Ethics Committee of Xuzhou Hospital Affiliated to Medical College of Southeast University. Signed written informed consents were obtained from all participants before the study. Patients were informed of the detailed surgical conditions and the possible risks of adverse events and complications before surgery and informed written consent of the patients or their families was obtained.
The patients were then divided into the observation group (75 cases) and the control group (72 cases), according to the chosen treatment method. There were 41 male and 34 female cases in the observation group. Ages ranged from 37 to 75, with an average of 51.9±6.2 years. There were 46 cases with a differentiated type of morphology and 29 cases with an undifferentiated type. Thirty-five cases were intra-mucosal cancer, whereas 40 cases were submucosal cancer. The control group consisted of 44 male and 28 female cases. Ages ranged from 35 to 76, with an average of 52.1±7.2 years. There were 40 cases with a differentiated type of morphology and 32 cases with an undifferentiated type. Thirty-one cases were intramucosal cancer, whereas 41 cases were submucosal cancer. The distribution of these general factors among patients between the two groups showed no statistical differences (P>0.05).
Research methods. The two groups of patients were treated using the same surgical and healthcare team, according to the standard medical process. The control group underwent radical resection with conventional laparotomy as follows: Administration of general anesthesia, access by laparotomy into the lateral rectus side, cutting off most of the gastric tissue along the transverse colon and freeing the greater omentum behind, and then reconstructing the digestive tract, with placement of a conventional drainage tube.
Patients of the observation group were treated using EMR, as follows: Endoscopy was performed for observation of the lesion size and shape, and the depth of invasion. After the lesion was determined, the junction between the lesion and normal mucosa was stained with indigo carmine, and electric coagulation markers were made every 0.5 cm, starting at 0.5 cm away from the junction. Using mixed liquid containing glycerol fructose and methylene blue to inject at multiple points, each point was injected with ~2 ml. The injection was repeated until the lesion became notably elevated relative to the normal mucosa. After the lesion was ridged upwards, the disposable snare was stretched into the lesion from the biopsy channel until the lesion was completely set into the snare. Once the snare was incised into the muscularis propria, it was activated and the lesion was resected. After the excision, electrocautery was used for coagulation and hemostasis of blood vessels. Lesion tissue was fixed with neutral formalin and sent for pathological examination. Following the procedure, we carried out routine postoperative measures to ensure infection prevention, fluid infusion and hemostasis. In cases where perforation occurred during the surgery requiring suturing of the wound, delayed postoperative feeding time was necessary.
Observation index. A follow-up period was used to determine and compare progression-free survival and recurrence rates between the two groups. The deadline for follow-up of patients was January 2016 and the average follow-up period was 58.5 months. The amount of bleeding, operation time and postoperative complication rate were also compared between the two groups. The serum MIC-1 levels in the preoperative period and 3 months postoperative were compared. Detection of MIC-1 was as follows: Collection of ~5 ml of early-morning fasting peripheral venous blood was centrifuged at 3,000 rpm for 20 min, and then stored at -20˚C. Concentration of MIC-1 was then tested, using the standard double antibody sandwich enzyme-linked immunosorbent assay (DAS-ELISA) detection methods with strict adherence to protocol (DAS-ELISA kit was purchased from the Beijing Zhongshan Jinqiao Biological Co., Ltd., Beijing, China). A routine abdominal CT scan was performed after the surgery at one, six, and then at six-month intervals with enhanced scanning used as necessary to evaluate any progression of the tumor.
Statistical analysis. SPSS 22.0 (Chicago, IL, USA) was used to process the data and for statistical analysis. The data were expressed as standard deviation (mean ± SD) and enumeration data were expressed as cases or (%). Comparisons between groups were made using independent sample t-tests, and paired t-tests were used within groups for repeated measures. Further analyses of factors between groups were done using revised Chi-square tests and log-rank Chi-square tests. Kaplan-Meier survival analysis was used for assessment of progression-free survival. For all tests, P<0.05 was considered statistically significant.
Results
Comparison of blood loss, operative time and postoperative complication rate. The lesion total resection rate was 100% and the resection margins were negative for both the observation and the control groups. The amount of bleeding, operation time and postoperative complication rate in the observation group were significantly lower than those in the control group (Table I) , with the difference being statistically significant (P<0.05).
Comparison of serum MIC-1 levels between the pre-operative period and 3 months post-operative.
Comparison of preoperative serum MIC-1 levels between the two groups showed no statistical difference (P>0.05). Postoperative serum MIC-1 levels in the two groups decreased compared with the preoperative levels, and the serum MIC-1 levels in the observation group were significantly lower than those in the control group (Table II) , with the difference statistically significant (P<0.05).
Comparison of progression-free survival and recurrence in follow-up. The progression-free survival was more prolonged and the recurrence rate was lower in the observation group compared to the control group (Table III and Fig. 1 ), with the differences both being statistically significant (P<0.05).
Discussion
Gastrointestinal cancer, especially gastric cancer, has high incidence and mortality rates in China. Primary reasons for the high rates are insufficient patient screening and public health surveillance, limiting the capacity for early diagnosis.
Most gastric cancers are in middle or advanced stages when diagnosed clinically (6) . Early gastric cancers are confined to the mucosa and submucosa tissue, making the risk of lymph node metastasis relatively low. Endoscopic examination can enable early detection, diagnosis and treatment of gastric cancer before it reaches advanced stages. Minimally invasive endoscopic treatment for early gastric cancer, compared with conventional surgery, also has the advantages of reduced risk of trauma, less postoperative complications, less intensive operative procedures, and can effectively improve the life quality of patients. While clear clinical efficacy is evident for treatment of early gastric cancer by radical resection, the disadvantages are an increased risk of trauma, slow postoperative recovery, delayed transfer time, prolonged hospitalization and greater healthcare costs, resulting in greater potential for physical and mental health issues and economic burden for the patient (7). Therefore, EMR has become one of the most effective methods for the diagnosis and treatment of early gastric cancer. Currently, there are four kinds of EMR: Peeling off biopsy resection, standard EMR, cap-EMR and EMR with ligation. Standard EMR is applied most often, the diseased tissue is cut off after being lifted completely with a snare (8) . It can be difficult to cut the whole lesion using EMR when the diameter exceeds 20 mm. Therefore, it can become necessary to use endoscopic piece mucosal resection (EPMR); however, studies show (9) postoperative recurrence rate following EPMR is relatively higher than EMR. Broken specimens from EPMR are also difficult to use for accurate determination of surgical margins and depth of invasion.
Through this study, the complete resection rate was 100% for both the observation and the control groups. The amount of bleeding, operation time and postoperative complication rate in the observation group were significantly lower than those in the control group, which suggests that EMR has better safety and efficacy. The serum MIC-1 levels of the two groups of patients were both reduced, with the observation group significantly lower than the control group.
MIC-1, as a member of the TGF-β family, is widely involved in cell apoptosis, metastasis and invasion, and other biological mechanisms (10) . In normal serum, mature MIC-1 protein have low levels of expression, whereas in pathological conditions, such as malignancy, inflammation and acute injury, MIC-1 expression levels can be significantly increased, and the duration of its expression significantly longer (11). Kim et al (12) found that the MIC-1 gene was overexpressed in gastric cancer tissue, and its role varied in different stages of the development of gastric cancer. Lee et al (13) found that the expression of MIC-1 mRNA increased significantly with chronic inflammatory reaction, precancerous lesions and gastric cancer development, as well as invasion and metastasis of gastric carcinoma, indicating that MIC-1 expression accompanies tumor progression, and is closely related with tumor growth, invasion and metastasis. MIC-1 mRNA expression of gastric cancer with lymph node metastasis or distant metastasis was significantly higher than that without metastasis, indicating that expression is related to tumor metastasis. MIC-1 acts as a tumor suppressor in early gastric cancer by several mechanisms, including activating the P53 pathway (14) , inhibiting COX-2 expression (15), inducing caspase-8 pathway (16), and activating the phosphatidylinositol 3-kinase/serine/threonine protein kinase and glycogen synthase 3β signaling pathway (17) . Conversely, it is also involved in advanced gastric cancer with promoting effects by inhibiting catenin δ1 gene expression (18) , upregulating uPA system to enhance invasiveness of gastric cancer cells (19) and inducing the overexpression of ErbB2 receptor tyrosine kinase in gastric cancer cells (12) . These and other mechanisms illustrate its role as an indicator of prognosis for early gastric cancer cases. Therefore, MIC-1 expression may be a manifestation of poor prognosis. Our study showed that treatment of early gastric cancer with EMR resulted in significantly prolonged progression-free survival and significantly reduced rates of operative complications and disease recurrences compared to traditional surgery, suggesting that EMR in the treatment of early gastric cancer is both safe and effective. EMR can also reduce the postoperative expression of serum MIC-1, an important index for predicting the prognosis of the disease.
